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To achieve the set objective, in Claim 1 of the proposed invention MelM^J^^^ ^"^^"'^ ^ 
Sterilizing Materials and Articles and a Device for Implementing the Same, which 
involves treating materials and articles with IR radiation generated by a ceramic 
material capable of absorbing energy and emitting IR radiation, the materials and 
articles-are-^imultaneously-treated-vwith-pulseJR-radiaUon^ 



material at a wavelength of 16.0-16.25 micron, at which the water contained in the 
microorganisms vaporises, and IR radiation generated by another ceramic material at 
a wavelength of 8.2-10.0 micron, which corresponds to the maximum of absorption of 
IR radiation by organic matter, with the IR radiation from both ceramic materials 
being directed uniformly on all sides at the materials and articles to be sterilized. 

To achieve the set objective, in Claim 2 of the proposed invention Method for 
Sterilizing Materials and Articles and a Device for Implementing the Same, the device 
for sterilizing materials and articles consists of a chamber for holding materials and 
articles to be sterilized, a means for generating energy inside the chamber, a fixture for 
supporting materials and articles to be sterilized, a first ceramic material situated 
around the means for generating energy inside the chamber and capable of absorbing 
energy and emitting IR radiation at one or more selective wavelengths, a second 
ceramic material capable of absorbing energy and emitting IR radiation at one or more 
selective wavelengths, with the radiation from the second ceramic material being 
different from that from the first ceramic material and directed at the materials and 
articles to be sterilized. 

The first ceramic material is a compound on the basis of lanthanum and contains the 
following ingredients, wt%: 



Lanthanum aluminate 


0.5- 


10.0 


Yttrium chromite 


0.5 - 


3.0 


Magnesium chromite 


1.0- 


15.0 


Cerium dioxide 


0.1 - 


1.0 


Zirconium dioxide 


0.5 - 


5.0 


Liinthanum chromite 


the rest, i.e. 66.0 - 97.4 
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1 . A method for sterilizing materials and articles by exposing the materials and articles 
to IR radiation generated by a ceramic material capable of absorbing energy and 
emitting IR radiation with one or more selective wavelengths, whose distinguishing 
feature is that the materials and articles are simultaneously exposed to pulse IR 
radiation generated by one ceramic material, with a wavelength in a range of 16.0 - 
16.25 micron, at which the water contained in microorganisms vaporizes, and to IR 
radiation generated by another ceramic material, with a wavelength in a range of 8.2 - 
10.0 micron, at which organic matter has maximal absorption of IR radiation, and the 
said IR radiation from both the first and the second ceramic material being directed 
uniformly on all sides at the materials and articles to be sterilized. 

2. A device for sterilizing materials and articles, consisting of a chamber for holding 
materials and articles to be sterilized, a means for generating energy inside the 
chamber, a fixture for supporting materials and articles to be sterilized, a first ceramic 
material situated around the means for generating energy inside the chamber and 
capable of absorbing energy and emitting IR radiation with one or more selective 
wavelengths, a second ceramic material capable of absorbing energy and emitting IR 
radiation with one or more selective wavelengths, with the radiation generated by the 
second ceramic material being different from that by the first ceramic material and 
directed at the materials and articles to be sterilized, whose distinguishing feature is 
that the first ceramic material is a compound on the basis of lanthanum and contains 
the following ingredients, wt%: 



Lanthanum aluminate 0.5- 10.0 

Yttrium chromite 0.5 - 3.0 

Magnesium chromite 1.0- 15.0 

Cerium dioxide 0.1- 1.0 

Zirconium dioxide 0.5 - 5.0 

Lanthanum chromite the rest, i.e. 66.0 - 97.4 
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the second ceramic material is a compound on the basis of iron oxide and contains the 
following ingredients, wt%: 



Chromium oxide 28.0 - 32.0 
Calciu m carbonate 7,0 - 10.0 



Iron oxide 33.0 -35.0 

Silicon dioxide 1 6.0 - 1 7.5 

Magnesium oxide 4.0 - 6.0 

Calcium oxide 2.5 - 3.5 

Aluminium oxide 1.5 - 2.0 

Copper (II) oxide 0.5- 1.0 



with the ceramic material situated around the means for generating energy and making 
it possible to produce IR radiation directed at the materials and articles to be sterilized 
simultaneously from each ceramic material, and the device additionally has an 
external chamber, with the chamber for holding materials and articles being installed 
in the external chamber with a gap between the two, the external chamber is equipped 
with a fan capable of blowing the external surface of the chamber for holding 
materials and articles, and each energized element surrounded by the ceramic 
materials is equipped with a reflecting system which, together with the reflecting 
systems of the other energized elements, forms the internal surface of the chamber for 
holding materials and articles, and the number of energized elements, their 
arrangement and the shape of the reflective surface of each element have been chosen 
such that the most radiation can be uniformly directed into the region of the fixture for 
supporting materials and articles, and the internal surface of the chamber for holding 
materials and articles is made of a material that has high reflectance. 

3. A device according to Claim 2, whose distinguishing feature is that the 
energized element contains at least one halogen lamp or one high-resistance coil 
within a glass tube. 

4. A device according to Claim 2, whose distinguishing feature is that the 
ceramic materials are painted onto the surface of the halogen lamp or glass tube. 
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5. A device according to Claim 2, whose distinguishing feature is that the means 
for generating energy consists of three energized elements, with one element situated 
at the bottom, and the other two at the top of the chamber for holding materials and 

5 articles. 

6. A device according to Claims 2 and 5, whose distinguishing feature is that the 
chamber for holding materials and articles is made in the form of three trapezoid 
reflectors joined together. 

0 

7. A device according to Claim 2, whose distinguishing feature is that the fixture 
for supporting materials and articles to be sterilized is made in the form of a wire tray 
connected to the door and capable of being moved out of the chamber. 
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1/3-3/3 as originally filed 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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1 . Statement 



Novelty (N) 


Yes: 


Claims 


1-7 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-7 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-7 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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1 . The application relates to a method (see claim 1 ) and to a device (see claim 2) for 
sterilizing materials and articles by exposing the materials and articles to two 
different IR radiations of different wavelengths generated by two ceramic 
materials. 

By means of the claimed combination of different IR radiations emitted from the 
two different ceramic materials efficient killing of microbes, viruses and bacteria 
and efficient sterilization under low temperature is obtained. 
The cited document US-A-5350927 discloses the sterilization of medical articles 
by means of two ceramic materials emitting different IR radiations. This document 
however is silent about the specific wave lengths defined in claims 1 and 2, and 
about a specific wave length radiation being a pulsed radiation. Moreover the 
specific compositions of the ceramic compounds and the constructional details of 
the device relating to the arrangement of the two chambers and the fan defined in 
claim 2 cannot be found in this document. 

In the absence of any information relating to these features claimed in claims 1 
and 2 an inventive step must be acknowledged. 

Hence claims 1, 2 and the dependent claims 3-7 meet the requirements of Art. 33 
PCT. 

2. The use of the term "prototype" in the description (see e.g. page 2, line 17; page 
6, line 3) is not clear and does not correspond to usual meaning of the word 
prototype. 
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To achieve the set objective, in Claim 1 of the proposed invention Method for 
Sterilizing Materials arid Articles and a Device for Implementing the Same, which 
involves treating materials and articles with ER radiation generated by a ceramic 
material capable of absorbing energy and emitting IR radiation, the materials and 
articles are simultaneously treated with IR radiation generated by the first ceramic 
material at a wavelength of 8.2-10.0 micrometres, which corresponds to the maximum 
of absorption of IR radiation by organic matter, and pulse IR radiation generated by 
the second ceramic material at a wavelength of 16.0-16.25 micrometres, at which the 
water contained in the microorganisms vaporises, and the ER radiation fi-om both 
ceramic materials being directed uniformly on all sides at the materials and articles to 
be sterilized. 

To achieve the set objective, in Claim 2 of the proposed invention Method for 
Sterilizing Materials and Articles and a Device for Implementing the Same, the device 
for sterilizing materials and articles consists of a chamber for holding materials and 

15 articles to be sterilized, a means for generating energy inside the chamber, a fixture for 
supporting materials and articles to be sterilized, a first ceramic material situated 
around the means for generating energy inside the chamber and capable of absorbing 
energy and emitting IR radiation at one or more selective wavelengths, a second 
ceramic material capable of absorbing energy and emitting IR radiation at one or more 

20 selective wavelengths, with the radiation fi-om the second ceramic material being 
different fi-om that from the first ceramic material and directed at the materials and 
articles to be sterilized. 

The first ceramic material is a compound on the basis of lanthanum and contains the 
25 following ingredients, wt%: 



Lanthanum aluminate 


0.5 - 10.0 


Yttrium chromite 


0.5 - 3.0 


Magnesium chromite 


1.0- 15.0 


Cerium dioxide 


0.1- LO 


Zirconium dioxide 


0.5- 5.0 


Lanthanum chromite 


the rest, i.e. 66.0 - 97.4 
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1 . A method for sterilizing materials and articles by exposing the materials and articles 
to IR radiation generated by a ceramic material capable of absorbing energy and 

5 emitting ER radiation with one or more selective wavelengths, characterized in that the 
materials and articles are simultaneously exposed to IR radiation generated by the first 
ceramic material, with a wavelength in a range of 8.2 - 10.0 micrometres, at which 
organic matter has maximal absorption of IR radiation, and to pulse IR radiation 
generated by the second ceramic material, with a wavelength in a range of 16.0 - 16.25 

10 micrometres, at which the water contained in microorganisms vaporizes, and the said 
IR radiation firom both the first emd the second ceramic material being directed 
uniformly on all sides at the materials and articles to be sterilized. 



2. A device for sterilizing materials and articles, consisting of a chamber for holding 
15 materials and articles to be sterilized, a means for generating energy inside the 
chamber, a fixture for supporting materials and articles to be sterilized, a first ceramic 
material situated around the means for generating energy inside the chamber and 
capable of absorbing energy and emitting IR radiation with one or more selective 
wavelengths, a second ceramic material capable of absorbing energy and emitting IR 
20 radiation with one or more selective wavelengths, with the radiation generated by the 
second ceramic material being different from that by the first ceramic material and 
directed at the materials and articles to be sterilized, characterized in that the first 
ceramic material, capable of emitting IR radiation at a wavelength of 8,2 - 10.0 
micrometres, is a compound on the basis of lanthanum and contains the following 
25 ingredients, wt%: 

Lanthanum aluminate 0.5 - 10.0 

Yttrium chromite 0.5 - 3.0 

Magnesium chromite 1.0- 15.0 

30 Cerium dioxide 0.1- 1.0 

Zirconium dioxide 0.5 - 5.0 

Lanthanum chromite the rest, i.e. 66.0 - 97.4 
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the second ceramic material, capable of emitting pulse IR radiation at a wavelength of 
16,0 - 16.25 micrometres, is a compound on the basis of iron oxide and contains the 
following ingredients, wt%; 



Chromium oxide 


28 


0 - 


32.0 


5 Calcium carbonate 


7 


0 - 


10.0 


Iron oxide 


33 


0 - 


35.0 


Silicon dioxide 


16 


0- 


17.5 


Magnesium oxide 


4 


0 - 


6.0 


Calcium oxide 


2 


5 - 


3.5 


10 Aluminium oxide 


1 


5 - 


2.0 


Copper (EL) oxide 


0 


5 - 


1.0 



with the ceramic material situated around the means for generating energy and making 
it possible to produce IR radiation directed at the materials and articles to be sterilized 

15 simultaneously from each ceramic material, and the device additionally has an 
external chamber (1), with the chamber (2) for holding materials and articles being 
installed in the external chamber (1) with a gap (3) between the two, the external 
chamber (1) is equipped wdth a fan (4) capable of blowing the external surface of the 
chamber (2) for holding materials and articles, and each energized element (5) 

20 surrounded by the ceramic materials is equipped with a reflecting system which, 
together with the reflecting systems of the other energized elements, forms the internal 
surface of the chamber (2) for holding materials and articles, and the number of 
energized elements (5), their arrangement and the shape of the reflective surface of 
each energized element (5) have been chosen such that the most radiation can be 

25 uniformly directed into the region of the fixture for supporting materials and articles to 
be sterilized (11), and the internal surface of the chamber (2) for holding materials and 
articles is made of a material that has high reflectance. 



3. A device according to Claim 2, characterized in that the energized element (5) 
contains at least one halogen lamp or one high-resistance coil within a glass tube. 

4. A device according to Claim 3, characterized in that the ceramic materials are 
painted onto the surface of the halogen lamp or glass tube. 
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5. A device according to Claim 2, characterized in that the means for generating 
energy consists of three energized elements (5), with one element situated at the 
bottom, and the other two at the top of the chamber (2) for holding materials and 
articles. 

6. A device according to Claims 2 and 5, characterized in that the chamber (2) for 
holding materials and articles is made in the form of three trapezoid reflectors (10) 
joined together. 

7. A device according to Claim 2, characterized in that the fixture for supporting 
materials and articles to be sterilized (II) is made in the form of a wire tray cormected 
to the door and capable of being moved out of the chamber. 
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METHOD FOR STERILIZING MATERIALS AND ARTICLES AND 
A DEVICE FOR IMPLEMENTING THE SAME 

The present invention relates to medicine, more panicularly, to methods and devices 
for sterilizing materials and articles, and can be used for sterilizing syringes, scarifiers, 
scalpels, steel drills and other medical instruments and materials. It can also be used in 
the food industry for sterilizing containers and packages, in the service industry (at the 
hairdresser's and barber's), in eating houses for sterilizing tableware, covers, etc., and 
in the pharmaceutical industry for sterilizing bottles and other containers. 

A method for sterilizing articles is known set out in Uzbekistan Patent # 1312, 
published 30.12.1994. 

The method for sterilizing articles, preferably medical instruments, consists in 
exposing them to pulses of infrared (IR) radiation; in this method IR radiation is 
generated by a screen coated with a converting layer and the wavelength of the 
radiation is chosen in a range where water has a maximal absorption coefficient, and 
the articles are at the same time as receiving pulse IR radiation exposed to continuous 
IR radiation which is generated at wavelengths > (equal or exceeding) 3 micron, so 
as to raise the temperature inside the sterilizer and reduce the warm-up time (the time 
the sterilizer takes to reach the operating conditions). 

Identical to the essential features of the proposed invention Method for Sterilizing 
Materials and Articles and a Device for Implementing the Same as set out in Claim 1 
are the following: things are exposed to pulse IR radiation while being simultaneously 
subjected to continuous IR radiation with the wavelength lying in another range. 

One shortcoming of this method is that it is insufficiently effective in that it does not 
use radiation that is capable of destroying organic compounds. In order to do that, 
sterilization has to be conducted at rather a high temperature, and the articles being 
treated get heated to 170-180^0. which has an adverse effect on materials and anicles. 
High temperature can damage them, since they get overheated and consequently lose 
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their functional properties. The screen coated with the converting layer, whose 
function is to generate IR radiation, begins operating only on reaching the activation 
temperature, i.e. the screen has to be warmed up and the operating conditions are 
attained, according to the examples given in this patent, during 5 to 7 minutes, which 
means that the screen has considerable thermal lag. 

Besides, after sterilization is completed, even if it takes only 1 minute, it is necessary 
to cool down the sterilized articles (heated to 170-180"'C) which, obviously, remain in 
the sterilizer and will cool down during a certain time which, in view of sterilizer 
thermal lag, will be 15 to 20 minutes at the very least. Furthermore, the screen coated 
with the converting layer which generates IR radiation does not ensure the uniformity 
of irradiating the articles being treated, since effective sterilization requires that IR 
radiation should fall on the articles on all sides simultaneously, and the radiation 
generated by the screen falls only within a certain solid angle. 

An invention is known set out in US Patent # 5,350,927, Radiation Emitting Ceramic 
Materials and Devices Containing Same, which is taken as the prototype. 

The patent discloses a method for sterilizing medical instruments and a device for 
sterilization. 



The method for sterilization consists in exposing medical instruments to IR radiation 
generated by a ceramic material that is capable of absorbing energy and emining IR 
radiation at one or more selective wavelengths at which the IR radiation from the first 
ceramic material is absorbed by a second ceramic material and the radiation from the 
second is directed at the articles (medical instruments) in order to sterilize them. 

This patent describes a sterilizing device, which consists of: a chamber for holding 
materials and articles to be sterilized, a means for generating energy in the chamber, a 
first ceramic material made of a composition based on a rare-earth chromium oxide 
and a stabilizing composition containing sufficient amounts of an alkaline-earth metal 
spinel 
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and an alkaline-earth metal chromate together stabilizing the composition based on the 
rare-earth chromium oxide, which is placed inside the chamber to absorb energy from 
the means for generating it and to emit IR radiation at one or more selective 
wavelengths, which radiation is directed at the articles in order to sterilize them. 

5 

In this device the means for generatmg energy contains an energized element, which is 
brought in such contact with the first ceramic material that a substantial portion of the 
energy generated by the element is absorbed by the first ceramic material. When the 
first ceramic material is positioned adjacent to at least part of the energized element a 

10 substantial portion of the energy produced by the means for its generation is absorbed 
by the first ceramic material. The first ceramic material can be made in the form of a 
concentric tube around at least one of the elements and, if necessary, around each 
element, and the device can contain fixtures to support articles to be steriHzed. To 
optimize operation the device additionally contains a second ceramic material placed 

15 inside the chamber to emit IR radiation with one or more wavelengths, which 
radiation can be either the same as emitted by the first ceramic material or different 
from it. This radiation is directed at the articles in order to sterilize them. The second 
ceramic material is placed inside the chamber to absorb the IR radiation from the first 
ceramic material and positioned near at least part of the first ceramic material so that a 

20 substantial portion of the IR radiation emitted by the first ceramic material is absorbed 
by the second ceramic material. The second ceramic material must be positioned 
adjacent to a substantial portion of the first ceramic material, e.g., in the form of a 
concentric tube around the first ceramic material. The second ceramic material can 
also be made in the form of a plate positioned adjacent to the energized element to 

25 absorb a substantial portion of the IR radiation emitted by the first ceramic material. 

The first ceramic material is made from a rare-earth cliromium oxide and a stabilizing 
composition containing sufficient amounts of an alkaline-earth metal spinel and an 
alkaline-earth metal chromate. 



30 
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The second ceramic material contains: 



Chromium oxide Cr203 ! 3.5 - 5 1 .5% 

Sihcon dioxide Si02 1 0.0 - 28.0% 

Iron oxide Fe203 1 5.0 - 35.0% 

Calcium oxide CaO up to 15.0% 

Aluminium oxide AI2O3 up to 3.5% 

Magnesium oxide MgO up to 3.0% 

Copper (II) oxide CuO up to 2.0% 



Identical to the essential features of the proposed invention Method for Sterilizing 
Materials and Articles and a Device for Implementing the Same as set out in Claim 1 
are the following: the articles are exposed to IR radiation generated by a ceramic 
material that is capable of absorbing energy and emitting IR radiation at one or more 
selective wavelengths. 

One shortcoming of the above method is that it is insufficiently effective, since by this 
method articles are not exposed to IR radiation that is capable of destroying organic 
compounds. To destroy organic compounds sterilization has to be carried out at rather 
a high temperature, and the articles get heated to ITO-ISO^'C, which has an adverse 
effect on the materials and articles to be treated, since high temperature can damage 
them. 

Besides, this method does not ensure uniform exposure of the articles, yet 
effective sterilization requires that IR radiation should fall on the articles on ail sides 
simultaneously. 



Identical to the essential features of the proposed mvention as set out in Claim 2 are 
the following: a device for sterilizing articles consists of a chamber lor holding 
materials and articles to be sterilized, a means for generating energy inside the 
chamber consisting of at least one energized element, a fixture for supporting 
materials and articles to be sterilized, a first ceramic material situated around the 
means for generating energ>' inside the chamber and capable of absorbing the energy 
and emitting IR radiation at one or more selecti\ e wavelengths, a second ceramic 
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material capable of absorbing the energy and emining IR radiation at one or more 
selective wavelengths and the radiation from the second ceramic material being 
different from the radiation emitted by the first ceramic material and directed at the 
materials and articles to be sterilized. 

One shortcoming of the above device is its insufficient effectiveness, since this device 
sterilizes things only with radiation generated by the second ceramic material and does 
not use IR radiation that is capable of destroying organic compounds. Actual working 
models of the sterilizer according to US Patent # 5,350,927 do not provide the degree 
of sterilization given in the description, 125*'C, This device ensures sterilization only 
when the articles are heated to 170-180°C. In order to destroy organic compounds 
sterilization has to be conducted at rather a high temperature, the articles are heated to 
170-180°C, which has an adverse effect on the materials and articles to be treated, 
since they lose their functional properties as a result of overheating. Also, after 
sterilization is completed, even if it takes only I minute, it is necessary to cool off the 
articles heated to 170-180°C, which, obviously, have to remain inside the sterilizer 
until they cool off completely, i.e. they wall be affected by high temperature not for 1, 
2 or 3 minutes, but for a much longer period, up to 15 and more minutes. Furthermore, 
the radiation directed at the articles to sterilize them from the second ceramic material 
made in the form of a concentric tube around the first ceramic material or in the form 
of a plate positioned adjacent to the energized element does not ensure uniform 
irradiation of the articles being treated, since effective sterilization requires that the 
articles be exposed to IR radiation on all sides simultaneously. 

The proposed invention Method for Sterilizing Materials and Articles and a Device 
for Implementing the Same as set out in Claims 1 and 2 is intended to raise 
sterilization effectiveness by exposing materials and articles to be sterilized to IR 
radiation whose wavelength ensures maximal sterilization without overheating the 
materials and articles, and by exposing materials and articles to be sterilized to 
uniform IR radiation which falls on the materials and articles on all sides 
simultaneously. 
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The principle of sterilization by the ceramic emitter rests on the fact that ail bacteria, 
viruses and other microbes contain water. An IR ceramic, called the second ceramic 
material in the prototype, absorbs radiation from a first ceramic materiaL converts it 
and produces a short pulse at a wavelength of 16.0-16.25 micron with a high density, 
that is attuned to water molecules (HjO). This pulse is absorbed by the water 
contained in microorganisms, and the water, turning to vapor, bursts the cell from 
inside, which results in killing all microbes: viruses, bacteria, fungi, as well as their 
spores. 



Sterilizing materials and articles is done using pulse IR radiation generated by a 
ceramic material at a wavelength of 1 6.0- 1 6.25 micron. In this range water has 
maximal absorption. At this wavelength organic matter becomes ^transparent', that is, 
it does not absorb energy, and water becomes 'black\ that is, it has maximal 
absorption. Therefore the water molecules, under the influence of radiation with 
specified properties, evaporate, carrying away the excessive heat energy. 

However, any organic matter consists of water (H2O) and organic compounds, and 
their respective absorption spectra are different. 

To raise sterilization efficiency, the present invention proposes treating materials and 
articles simultaneously, while exposed to pulse radiation at a wavelength of 16.0- 
16.25 micron, by other IR radiation whose wavelength falls within a range of 8.2-10.0 
micron, generated by another ceramic materiaL This range of 8.2-10.0 micron 
corresponds to maximal absorption by organic matter. 

All microbes reproduce by division. This process consists of strictly ordered 
biochemical pathways by which the number of microorganisms, including pathogenic 
ones, increases. By influencing the above pathways at a certain point by IR radiation 
in a range of 8.2-10.0 micron the processes of division and reproduction are brought to 
a halt. The microorganisms, unable to divide any longer, die, since their life-cycle is 
extremely short. 
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To achieve the set objective, in Claim 1 of the proposed invention Method for 
Sterilizing Materials and Articles and a Device for Implementing the Same, which 
involves treating materials and articles with IR radiation generated by a ceramic 
material capable of absorbing energy and emitting IR radiation, the materials and 
anicles are simultaneously treated with pulse IR radiation generated by one ceramic 
material at a wavelength of 16.0-16.25 micron, at which the water contained in the 
microorganisms vaporises, and IR radiation generated by another ceramic material at 
a wavelength of 8.2-10.0 micron, which corresponds to the maximum of absorption of 
IR radiation by organic matter, with the IR radiation from both ceramic materials 
being directed uniformly on all sides at the materials and articles to be sterilized. 

To achieve the set objective, in Claun 2 of the proposed invention Method for 
Sterilizing Materials and Articles and a Device for Implementing the Same, the device 
for sterilizing materials and articles consists of a chamber for holding materials and 
articles to be sterilized, a means for generating energy inside the chamber, a fixture for 
supporting materials and articles to be sterilized, a first ceramic material situated 
around the means for generating energy inside the chamber and capable of absorbing 
energy and emitting IR radiation at one or more selective wavelengths, a second 
ceramic material capable of absorbing energy and emitting IR radiation at one or more 
selective wavelengths, with the radiation from the second ceramic material being 
different from that from the first ceramic material and directed at the materials and 
articles to be sterilized. 



The first ceramic material is a compound on the basis of lanthanum and contains the 
following ingredients, wt%: 



Lanthanum aluminaie 0.5 - 10.0 

Yttrium chromite 0.5 - 3.0 

Magnesium chromite 1.0- 15.0 

Cerium dioxide 0. i - I.O 

Zirconium dioxide 0.5 - 5,0 

Lanthanum chromite the rest, i.e. 66.0 - 97.4 
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The first ceramic material makes it possible to produce IR radiation at a wavelength of 
8,2-10.0 micron, which corresponds to the range of maximal absorption by organic 
matter, since this IR radiation, at a wavelength of 8.2-10.0 micron, destroys organic 
matter. 



The first ceramic material described in the prototype makes it possible to produce IR 
radiation at a wavelength of 3,0 - 7.0 micron, and the properties of the first ceramic 
material according to the prototype differ from those of the first ceramic material 
according to the proposed invention. Besides, in the prototype the first ceramic 
material functions as a source of IR radiation to be absorbed by the second ceramic 
material, i.e., the IR radiation from the first ceramic material is not intended to 
sterilize materials and articles. 



The second ceramic material is a compound on the basis of iron and contains the 
following ingredients, wt%: 



Chromium oxide 28.0 - 32.0 

Calcium carbonate 7.0 - 1 0.0 

Iron oxide 33.0 - 35.0 

Silicon dioxide 16.0-17.5 

Magnesium oxide 4.O - 6.0 

Calcium oxide 2.5 - 3,5 



The second ceramic material makes it possible to produce pulse IR radiation at a 
wavelength of 16.0-16.25 micron, which makes the water contained in 
microorganisms vaporize and burst the cell from inside, killing the microbes, viruses 
and bacteria. 



The first and second ceramic materials are situated around the means for generating 
energy so as to make it possible to produce IR radiation directed at the materials and 
articles to be sterilized, simultaneously from each ceramic material. 
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Thus, simultaneously treating materials and articles to be sterilized with IR radiation 
at a wavelength of 8.2-10.0 micron capable of destroying organic compounds and 
pulse IR radiation in a range of 16.0-16.25 micron which is absorbed by the water 
contained in the microorganisms, with the water vaporizing and bursting the cell from 
inside, raises sterilization efficiency, and the sterilization takes place at a lower 
temperature, which makes it possible to produce sterilized materials and articles that 
are not damaged by overheating. 

The device additionally contains an external chamber, and the chamber for holding 
materials and articles is placed in the external chamber with a gap, and the external 
chamber has a fan installed to blow the external surface of the chamber for holding 
materials and articles. Such a design makes it possible to lower the temperature inside 
the chamber for holding materials and articles and prevent their overheating. 

Each energized element with the ceramic materials around it is provided with a 
reflecting system which, together with the reflector systems of the other energized 
elements, forms the internal surface of the chamber for holding materials and articles, 
with the number of energized elements, their arrangement and the shape of the 
reflective surface of each element being chosen so as to direct the most radiation in a 
uniform manner into the region of the fixture for supporting materials and articles, and 
the internal surface of the chamber for holding materials and articles being made of a 
material having high reflectance. 

This design of the device makes for the uniformity of irradiating materials and articles 
to be sterilized: the IR radiation, falling on the internal surface of the chamber for 
holding materials and articles, which has high reflectance, is reflected and ultimately 
reaches the materials and articles; moreover, the IR radiation falls on the materials and 
articles on all sides simultaneously, ensuring that IR radiation reaches the parts of the 
materials and articles most difficult to reach. 



The energized element within the device contains at least one halogen lamp or one 
high-resistance coil within a glass tube. 
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To optimize the operation of the device and make efficient use of the ceramic 
materials, the ceramic materials are painted onto the surface of the halogen lamp or 
glass tube. In particular, in the proposed device the means for generating energy 
consists of three energized elements, with one element situated at the bottom, and the 
other two at the top, of the chamber for holding materials and articles, the chamber for 
holding materials and articles made in the form of three trapezoid (Am. sense) 
reflectors joined together, and the fixture for supporting materials and articles to be 
sterilized made in the form of a tray connected to the door and capable of moving out 
of the chamber. 

The method is implemented in the following way: the chamber for holding materials 
and articles to be sterilized is loaded with materials and/or articles that have been 
cleaned of debris and washed. 

Halogen lamps coated with ceramic materials are used as IR radiation sources. To 
prepare an IR radiation source, the ceramic materials were first milled to a fine 
powder and then a glue based on polyvinyl alcohol was added to the powder. The 
resulting mixture was applied to the surface of a halogen lamp using a brush and 
dried. The halogen lamp is first coated with a ceramic material capable of absorbing 
energy and emitting pulse IR radiation at a wavelength of 16.0-16.25 micron and 
dried, then the dried layer is coated with a ceramic material capable of absorbing 
energy and emitting IR radiation at a wavelength of 8.2-10.0 micron, with the latter 
layer being painted in the form of rings or a spiral, so as to ensure simultaneous IR 
radiation from both ceramic materials. 

In this way one can produce sources with the desired properties of IR radiation: pulse 
IR radiation with a wavelength of 16.0-16.25 micron and IR radiation with a 
wavelength of 8.2-10.0 micron. 



As a ceramic material, capable of emitting IR radiation at a wavelength of 8.2 - 10.0 
micron was used a ceramic material of the following composition. \vt%: 
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Lanthanum aluminate 0.5 - 10.0 

Yttrium chromite 0.5 . 3.0 

Magnesium chromite 1 .0 - 1 5.0 

Cerium dioxide 0.1- 1.0 

Zirconium dioxide 0.5 - 5.0 

Lanthanum chromite the rest, i.e. 66.0 - 97.4 



As a ceramic material capable of emitting pulse IR radiation at a wavelength of 16.0- 
16.25 micron was used a ceramic material of the following composition, wt%: 



Chromium oxide 


28.0- 


•32.0 


Calcium carbonate 


7.0- 


■ 10.0 


Iron oxide 


33.0- 


35.0 


Silicon dioxide 


16.0- 


• 17.5 


Magnesium oxide 


4.0 


- 6.0 


Calcium oxide 


2.5 


- 3.5 


Aluminium oxide 


1.5 


- 2.0 


Copper (11) oxide 


0.5 


- 1.0 



When voltage is applied to the halogen lamps the ceramic layers begin heating and in 
30 seconds reach the operating conditions. Materials and articles to be sterilized are 
held for a specified time, usually not longer than 1 5 minutes, in the chamber for 
holding materials and articles. 

In the method described IR radiation from both ceramic materials is directed 
uniformly on all sides at the materials and articles to be sterilized which is achieved 
using the device according to Claim 2 of the present invention. 

Example 1. 

To conduct tests, a steel bar was used measunng 24.5 mm x 67 mm x 72 mm. in 
whose side a hole was bored measuring 6.5 mm in diameter and 50 mm deep, and a 
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steel tube with high reflectance, which was made of a material used for making 
medical instruments, with an outside diameter of 13 mm, an inside diameter of 10.5 
mm, and a length of 76 mm. The tube imitated a medical instrument, having a weight 
corresponding to that of an average medical instrument. The steel bar had a greater 
weight, in order to test for the sterility of the largest medical instruments subjected to 
sterilization. 



The test was carried out following standard procedure, using special test spores 
SFORDEX by the American company AMSCO which, according to the procedure, are 
destroyed at a temperature of ISO^'C for 25 minutes. The SPORDEX spores were 
attached to the test samples using special heat-resistant tape. The tests were done in 
the sterilizing device according to Claim 2 of the proposed invention. The test samples 
were put on a wire tray, which was placed in the chamber for sterilizing materials and 
articles. Three halogen lamps were used as a source of radiation, situated around the 
medical instruments to be sterilized, with each lamp coated with ceramic materials 
capable of simultaneously generating IR radiation with a wavelength of 8.2-10.0 
micron and pulse IR radiation with a wavelength of 16.0-16.25 micron and each lamp 
provided with a dedicated reflecting system. Moreover, the IR radiation from each 
lamp by the reflecting systems was directed at the medical instruments to be sterilized 
simultaneously and uniformly on all sides. In this case the time of attaining the 
operating conditions was 30 seconds. 

The tests used one bar and two tubes at a time. The arrangement of items was chosen 
in such a way so as to provide for the worst possible conditions for sterilization. 

The first tube was placed at the back across the wire tray. One test spore was put 
inside the tube, another was below the tube. The second tube was placed in the front 
of the wire tray along it. With such a position, the IR radiation had the least possibility 
of getting inside the tube. 

One test spore was put inside the second tube, another was below the tube. 
Crosswise at the centre of the wire tray was placed the bar. with test spores attached, 
one by one: to the lower part of the bar. that is, below it. to its upper part, to hs four 
sides, and one spore was put inside the hole at the side of the bar. 
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In the area of the maximal expected heating was placed a tube with a firmly attached 
temperature sensor to monitor the temperature of the test items. 

The initial temperature of the items was 24°C. 

The wire tray containing the items with the test spores attached in the manner 
described above was put in the chamber for holding materials and articles. The 
halogen lamps were turned on by pressing the button at the control panel, and the fan 
was simultaneously turned on. The guaranteed time to attain the operating conditions 
is 30 seconds. Actually, the operating conditions are attained instantaneously, since 
the diameter of the halogen lamp is small, only 6 mm, as is its weight, and the rate of 
heating is very high. 

All in all, 25 tests were conducted, with different times of exposure to IR radiation. 
After testing the samples were used for bacteriological studies following standard 
procedure. As little exposure time as 5 minutes was sufficient to produce NO 
GROWTH results (NO GROWTH means complete sterilization). With an exposure 
lime of 10 minutes the same NO GROWTH was obtained, but the temperature of the 
items rose to 130°C. Further increasing the exposure time did not result in the 
temperature of the items rising above 13 OX. After completion of exposure the fan 
was left to operate for another 4.5 minutes to cool off the chamber and items. 

Thus, the tests conducted have revealed the sterility of items after they were treated in 
the proposed sterilizing device for 5 minutes. In compiling the user's manual for the 
device the sterilization time was set at 15 minutes, so as to provide a threefold safety 
margin to fully ensure sterility. 

Example 2. 

The wire tray was loaded with various medical instruments— scalpels, scarifiers, 
pincers, syringes, etc.— that had been cleaned of debris and washed. The instruments 
had test spores attached, with the latter invariably put in the places most difficult to 
sterilize, and on the lower part in contact with the tray. 
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The tests were conducted following standard procedure, using special test spores 
SPORDEX by the American company AMSCO which, according to the procedure, are 
killed when exposed to a temperature of 160°C for 25 minutes. The SPORDEX spores 
were attached to the instruments using special heat-resistant tape. 

The tests were carried out in the device for sterilization according to Claim 2 of the 
present invention. The instruments to be tested were put on the wire tray, which was 
then placed in the chamber for sterilizing materials and articles. 

Three halogen lamps were used as a source of IR radiation, which were situated 
around the medical instruments to be sterilized, with each lamp being provided with a 
dedicated reflecting system to direct the IR radiation at the medical instruments 
uniformly on all sides. The lamps were coated with layers of ceramic materials 
making it possible to simultaneously produce IR radiation with a wavelength of 8.2- 
10.0 micron ?md pulse IR radiation with a wavelength of 16.0-16.25 micron. In this 
case the time of attaining the operating conditions was 30 seconds. 

All in all 72 tests were conducted, with different times of exposure to IR radiation and 
different instruments. 

After testing the instruments were used for bacteriological studies following standard 
procedure. With an exposure time of 3 minutes already in most of the tests, with 
different instruments tested, NO GROWTH results were achieved (NO GROWTH 
means complete sterilization), and the temperature of the instrument was 80°C. With 
an exposure time of 5 minutes in all the cases the result was NO GROWTH. 

With an exposure time of 10 minutes also the NO GROWTH result was obtained, and 
the temperature of the instruments rose to 130°C. With further increasing the exposure 
time the temperature of the instruments did not exceed I3G°C. 

After the exposure time elapsed the fan was left to operate for another 5 minutes to 
cool off the chamber and instruments. 
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Thus, the tests conducted have revealed that treating instruments according to the 
method described above for 5 minutes makes them sterile. 

To fully ensure sterility the sterilization time is set at 15 minutes, which is 3 times 
exceeds the time with which in all the test cases complete sterilization was achieved. 

Figure I shows a cross-section of the proposed device for sterilization. 

Figure 2 shows the side view; 

Figure 3 shows the front view; 

Figures 4 and 5 show the technological sequence of coating the halogen lamp with the 
ceramic materials; 

Figure 6 shows the scheme of closing the chamber. 

The device for sterilization consists of: external chamber 1 , chamber 2 for holding 
materials and articles, which is installed in external chamber 1 with gap 3, fan 4, 
which is installed at the back of external chamber ], so as to make it possible to blow 
the external surface of chamber 2 for holding materials and articles, a means for 
generating energy that consists of three energized elements — halogen lamps 5. Tube 6 
of halogen lamp 5 is coated with first ceramic material 7 of the following 
composition, wt%: 

Lanthanum aluminate 0.5 - 10.0 

Yttrium chromite 0.5 - 3.0 

Magnesium chromite i .0 - 1 5.0 

Cerium dioxide 0.1 - 1.0 

Zirconium dioxide 0.5 - 5.0 

Lanthanum chromite the rest, i.e. 66.0 - 97.4 



In its turn, first ceramic material 7 is coated with second ceramic material 8 of the 
following composition. wt%: 
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Chromium oxide 



28.0 - 32.0 



Calcium carbonate 



7.0- lO.O 



Iron oxide 



33.0 - 35.0 



Silicon dioxide 



16.0 - 17.5 



Magnesium oxide 



4.0- 6.0 



Calcium oxide 



2,5- 



3.5 



Aluminium oxide 



1.5- 2.0 



Copper (II) oxide 



0.5- I.O 



Second ceramic material 8 is painted on top of first ceramic material 7 in the form of 
rings in such a way that the surface of halogen lamp 5, from which the IR radiation is 
emitted, is coated with alternating rings of the first and second ceramic materials. 

Each halogen lamp 5 is provided with reflecting system 9, made in the form of 
trapezoid reflector 10. Three trapezoid reflectors 10, each situated around its halogen 
lamp 5, are joined together and form chamber 2 for holding materials and articles. The 
trapezoid reflectors 10 are made of aluminium, a material with high reflectance, 
which makes it possible to attain the maximal reflection of the IR radiation. 

Halogen lamps 5 are situated: two at the top. one at the bottom of chamber 2. Situated 
at the centre of chamber 2 for holding materials and articles is the fixture for 
supporting materials and articles— wire tray 11. Wire tray 1 1 is connected to door 12 
of external chamber 1. Wire tray II is mounted on telescopic rails 13 installed in 
cabinet 14. which is rigidly joined to chamber 2 for holding materials and articles. 
Telescopic rails 13 are provided with safety device 15. which tighfly closes opening 
16 in front wall 17 of chamber 2 for holding materials and articles. The distance 
between safety device 15 and door 12 exceeds that between front wall 17 of chamber 
2 for holding materials and articles and front wall 18 of external chamber 1. Front 
wall 18 of external chamber I contains control panel 19 of the device for sterilizing 
materials and articles. 
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The device for sterilizing materials and articles operates in the following manner. 

By operating the buttons on control panel 19 the sterilizer is turned on. that is, voltage 
is applied to halogen lamps 5 coated with first ceramic material 7 and second ceramic 
material 8; simultaneously, fan 4 is turned on, which blows chamber 2 for holding 
materials and articles, thereby cooling it. In 30 seconds halogen lamps 5 attain the 
operating conditions and begin emitting IR radiation simultaneously from both the 
first and the second ceramic materials. By pulling out door 12 tray 11 is 
simultaneously pulled out. The articles to be sterilized that have been cleaned of 
debris and washed in water are loaded on wire tray 11, door 12 is closed until safety 
device 15 tightly seals opening 16 in the front wall of chamber 2 for holding materials 
and articles. 

After that, there is a gap left between front wall 18 of external chamber 1 and door 12 
to ensure that the air blown by fan 4 after cooling chamber 2 for holding materials and 
articles can go out. 

The articles placed on tray 1 1 are exposed to IR radiation from first ceramic material 
7, whose wavelength is in a range of 8.2-10.0 micron, and pulse IR radiation from 
second ceramic material 8, whose wavelength is 16.0-16.25 micron. The IR radiation 
from halogen lamps 5 coated with ceramic materials 7 and 8 propagates in different 
directions. To concentrate the IR radiation and raise the efficiency and uniformity of 
treating the materials and articles to be sterilized, around halogen lamps 5 are installed 
trapezoid reflectors 10. The IR radiation, after being reflected from reflectors 10, is 
directed into the region of tray 1 1 at the materials and articles to be sterilized. 

After exposing the materials and articles to the IR radiation for a specified time door 
12 is pulled out and the sterilized materials and articles are taken from tray 1 1. 
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1. A method for sterilizing materials and articles by exposing the materials and articles 
to IR radiation generated by a ceramic material capable of absorbing energy and 
emining IR radiation with one or more selective wavelengths, whose distinguishing 
feature is that the materials and articles are simultaneously exposed to pulse IR 
radiation generated by one ceramic material, with a wavelength in a range of 16.0 - 
16.25 micron, at which the water contained in microorganisms vaporizes, and to IR 
radiation generated by another ceramic material, with a wavelength in a range of 8.2 - 
10.0 micron, at which organic matter has maximal absorption of IR radiation, and the 
said IR radiation from both the first and the second ceramic material being directed 
uniformly on all sides at the materials and articles to be sterilized. 

2. A device for sterilizing materials and articles, consisting of a chamber for holding 
materials and articles to be sterilized, a means for generating energy inside the 
chamber, a fixture for supporting materials and articles to be sterilized, a first ceramic 
material situated around the means for generating energy inside the chamber and 
capable of absorbing energy and emitting IR radiation with one or more selective 
wavelengths, a second ceramic material capable of absorbing energy and emitting IR 
radiation with one or more selective wavelengths, with the radiation generated by the 
second ceramic material being different from that by the first ceramic material and 
directed at the materials and articles to be sterilized, whose distinguishing feature is 
that the first ceramic material is a compound on the basis of lanthanum and contains 
the following ingredients, wt%: 

Lanthanum aluminate 0.5 - 1 0.0 

Yttrium chromite 0.5- 3.0 

Magnesium chromite i.O- 15.0 

Cerium dioxide o.l - 1.0 

Zirconium dioxide 0.5 - 5 0 

Lanthanum chromite the rest. i.e. 66.0 - 97.4 
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the second ceramic material is a compound on the basis of iron oxide and contams the 
following ingredients, wt%: 



Chromium oxide 






Calcium carbonate 


7.0- 


• 10.0 


Iron oxide 


33.0- 


35.0 


Silicon dioxide 


16.0- 


17.5 


Magnesium oxide 


4.0- 


6.0 


Calcium oxide 


2.5 - 


3.5 


Aluminium oxide 


1.5 - 


2.0 


Copper (II) oxide 


0.5- 


1.0 



with the ceramic material situated around the means for generating energy and making 
it possible to produce IR radiation directed at the materials and articles to be sterilized 
simultaneously from each ceramic material, and the device additionally has an 
external chamber, with the chamber for holding materials and articles being installed 
in the external chamber with a gap between the two, the external chamber is equipped 
with a fan capable of blowing the external surface of the chamber for holding 
materials and articles, and each energized element surrounded by the ceramic 
materials is equipped with a reflecting system which, together with the reflecting 
systems of the other energized elements, forms the internal surface of the chamber for 
holding materials and articles, and the number of energized elements, their 
arrangement and the shape of the reflective surface of each element have been chosen 
such that the most radiation can be uniformly directed into the region of the fixture for 
supporting materials and articles, and the internal surface of the chamber for holding 
materials and articles is made of a material that has high reflectance. 

3. A device according to Claim 2, whose distinguishing feature is that the 
energized element contains at least one halogen lamp or one high-resistance coil 
within a glass tube. 

4. A device according to Claim 2. whose distinguishing feature is that the 
ceramic materials are paimed onto the surface of the halogen lamp or glass tube. 
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5. A device according to Claim 2, whose distinguishing feature is that the means 
for generating energy consists of three energized elements, with one element situated 
at the bottom, and the other two at the top of the chamber for holding materials and 

5 articles. 

6. A device according to Claims 2 and 5, whose distinguishing feature is that the 
chamber for holding materials and articles is made in the form of three trapezoid 
reflectors joined together. 

10 

7. A device according to Claim 2, whose distinguishing feature is that the fixture 
for supporting materials and articles to be sterilized is made in the fom of a wire tray 
connected to the door and capable of being moved out of the chamber. 
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